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Luminosity/Day 2002



Averaged ~ 60%
in September

Averaging ~66%
in October so far 71%
last week

The trend is good

Immediate goal:
75%

75%

Recorded luminosity|physics runs
Delivered luminosity

Overall DØ efficiency =

Major effort to improve
our performance 



Current in Abort Gap-No TEL

protons

antiprotons



Current in Abort Gap-TEL ON

Same scale

protons

antiprotons



Losses In July-too high to run

Luminosity

Protons loss

Antiproton 

loss



Reduced Losses for Record Store

Luminosity



CDF Record Run Efficiency

•1137 nb-1 delivered

•1080 written to tape

•94.5% eff. for store

•98.6% eff. for shift



Status of DØ
• Detector is working well and recording 

physics quality data
– Silicon and fiber tracker hit efficiencies 

97-98%
– Physics trigger list running

• Emphasis on operational efficiency
• Improvements in trigger for higher 

luminosities
– Silicon vertex trigger (NSF funded) is 

under construction
– Expanded offline farm 

• Intense work on offline reconstruction, 
tracking efficiency, etc. 
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CDF-II detector is recording publication-
quality data

W τν

– Stable physics running established in early 2002
• Complete Physics Trigger Table

~140 triggers(e, µ, τ, ν, γ, jet, displaced track, b jet, …)
– 75/pb recorded to tape October 2002
– COT tracking performance excellent

� ε = 99±1% (L3/offline reconstruction)
– High Trigger efficiency

� ε ∼ 100 % (L1 calorimeter trigger)
• ε = 96.1±0.1% (L1 track trigger)

– Efficient Shift Operation 
– Offline Farms keep up

– H τ τ will be important 



Physics Opportunities  Run2

••Explore the high energy frontierExplore the high energy frontier

••Experiments will guide theoryExperiments will guide theory

••Probe high statistics top Probe high statistics top 

••No clear paradigm for new physicsNo clear paradigm for new physics

••SUSY, extra dimensions, SUSY, extra dimensions, 
leptoquarksleptoquarks…………



Electroweak Measurements and  SM Higgs

With 2 fb-1:
• ∆Mw = 30 MeV/exp 
• ∆Mtop = 3 GeV/exp
• start having sensitivity

to SM MH>115 GeV

Tevatron upgrades:
• luminosities of 2x1032

–

•
– σ(W), σ(Z) ~10% higher
– σ(tt) ~ 35% higher

1-fb 2 dt =∫L
TeV 1.96=s

2 fb-1 of RunII
(per experiment)

Detector upgrades: 
• increased b-jet and lepton ID   
acceptance and triggering

• performance on track to meet 
expectations



Measurements of σΒ(W eν, µν)

5547 candidates in 10 pb-1 4561 candidates in 16 pb-1

σW*BR(W eν) (nb)  = 
2.60±0.07stat±0.11syst ± 0.26lum

Run 1 scaled to 1.96 TeV: 2.72±0.02stat±0.09syst ±0.10lum

MT

σ•B(W µν) = 
2.70±.04stat±.19syst ±.27lum

Toward MW and Mtop for MHiggs constraints



W and Z bosons at DØ

Z → µ+µ-

~170 evts~ 1000 signal 
events
72% purity

W → µν

Z → e+e-
W → eν



The Top Quark at DØ

← 1 event

W(→ eν) + jets

← 3 events

Improved top mass 
measurements will help to 
constrain the Higgs mass:

∆mt

2 fb-1 ± 2.7 GeV
15 fb-1 ± 1.3 GeV

In contrast to the W, we can 
look forward to improved 
precision on mt in the near 
future
- More data (few hundred pb-1)
- Improved techniques

• W→ eν + jets 

CDF and D0 have the world’s only sample 
of Top Quarks to Study



15 fb-1

mH probability 
density, J. Erler
(hep-ph/0010153)

Tevatron Higgs mass reach

Low Mass Higgs Most Interesting

110-190 GeV



Higgs Reach in Run2

• Exclude at 95%
– 2 fb-1    115 GeV 
– 5.0 fb-1    115-125 GeV and 155-175 GeV
– 10fb-1    115-180 GeV 

• 3 Sigma Signal
– 5 fb-1 at 115 GeV
– 10fb-1 at 115-125 GeV and 155-170 GeV
– 15 fb-1 at 115-175 GeV all range



Higgs SUSY Production at the Tevatron
• bb(h/H/A) enhanced at large tan β:

• σ ~ 1 pb for tanβ = 30 
mh = 130 GeV

bb(h/A) → 4b

CDF Run 1 analysis (4 jets, 3 b tags) 
sensitive to tan β > 60

1 fb-1

mA =150 GeV,
tan β = 50

one
expt

Preliminary

increasing
luminosity



Experiments will guide 
Theory?

CDF: Anomalies in Run I data

• Cross section at high ET jet
• Top dilepton - kinematics
• ee γγ Missing ET - SUSY?
• W + 2-b jets - excess



Run1 Jet Cross Section

Data over ~7 orders of magnitude
Run1a and 1b results consistent ..

7.0 || 1.0 jet <η<

Observed deviation in tail ……..
is this a sign of new physics ?



TOP Dilepton Events
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67581 / 129896 (TCE-TCM)
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Et(e
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Pt(µ
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 44.8 GeV

e1
ET = 36 GeV γ2

ET = 30
GeV

e Candidate
ET = 63 GeV

γ1
ET = 36 GeV

ET = 55 GeV

 eeγγETCandidate EventHard to Understand this Event



W+2Jets

Compositionof theW�jetsample
withSECVTXtags
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CDF preliminary

SECVTX tags

∫L dt = 105.1 ± 4.0 pb-1

σ   = 5.1 ± 1.5 pb
tt
-

•Observed excess of b-tags 
in the 2 jet bin
•Too many double tags 
(more then one b-tagged 
jet/event)
•Too many multiple tags 
(more then one b-tag/jet)

A lot of speculation, but 
nothing solid.



Toward Bs mixing using BS DSπ

#B+ = 56±12

B+ D0 π+

More mass plots

Bs J/ψφ
18.4/pb

• Inclusive B lifetime with J/ψ’s
cτ=458±10stat. ±11syst. µm (PDG: 469±4 µm)

• Exclusive B+→J/ψΚ+ lifetime
cτ=446 ±43stat. ±13syst. µm (PDG: 502±5 µm)



B Physics at DØ in Run II

Proper decay length (cm)
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Background from sidebands

ψBackground + prompt J/

B lifetime signal

Signal+background

mµ 37 ± = 492 Bλ
 30 signal events±416 

D0 Run II Preliminary
 + X)ψ J/→Average B lifetime (B 

DØ cannot exploit purely hadronic 
triggers, but benefits from large 
muon acceptance, forward 
tracking coverage, and ability to 
make use of J/ψ → e+e-

Putting the tools in place:
• J/ψ → µ+µ-

• J/ψ → e+e-

• KS → π+π-

• B tagging
• muons 
• electrons (working on it!)
• displaced vertices
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 0.021 GeV±Mean = 5.277 
 0.014 GeV±Sigma = 0.057 

DØ Run 2 Preliminary

+(-) KΨ J/→ +(-)B

DØ’s First B mesons:
B → J/ψ K±

τ(B) = 492 ± 37 µm



SVT selects huge charm signals!
10 Million reconstructed charm in Run 2a (2fb-1)

Already comparable!

Γ(D KK)/Γ(D Kπ) = (11.17±0.48±0.98)% (PDG: 10.83±0.27)
Γ(D ππ)/Γ(D Kπ)   = (3.37±0.20±0.16)% (PDG:    3.76±0.17)



D0 SUSY searches in Run II
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DØ Run 2 Preliminary

γγ

QCD+DY

γγ+ET
miss

Run II limits are not yet competitive, but 
show we are ready for this physics

ET
miss in jet events

Trilepton candidate

Hardware!

Missing Transverse Energy

First Run II SUSY limit
Gauge mediated SUSYpp → γγ+ET

miss

Cross section for γγ+ET
miss > 0.9pb

Run II 
students are

graduating



D0 Other new phenomena in Run2

Standard 
Model

Extra
Dimensions

DATA

Instrumental 
background  
(from data)

Extra Dimensions Leptoquarks

Run II limits frompp → ee,µµ, γγ
MS(GRW) > 0.92 TeV (ee/γγ)
MS(GRW) > 0.50 TeV (µµ) 

(first limit from a hadron collider 
in this channel)

First generation leptoquark
Run II mass limit
MLQ > 113 GeV 
for B(LQ → ej) = 1



Why Run 2?
•• Tevatron is the Energy FrontierTevatron is the Energy Frontier

••LHC is the Future LHC is the Future 2007+commissioning2007+commissioning

••CDF&D0@2005CDF&D0@2005––well understood Instrumentswell understood Instruments

••Powerful detectorsPowerful detectors--designed to 4E32designed to 4E32

••Gain=6.5/0.1x1.35(c.s.)x2(si accep)x1.3(cal)Gain=6.5/0.1x1.35(c.s.)x2(si accep)x1.3(cal)

••Factor  > 200Factor  > 200--400 sensitivity over run 1 400 sensitivity over run 1 

••Tremendous opportunity for discoveryTremendous opportunity for discovery
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